root hairs (21), have been shown to contain pectic compounds. Because different methods of extraction and analysis were employed, it is impossible to iiiake comparative studies from these data of the pectic composition, types of pectic materials, and distribution of pectic compounds in these plants. A systematic study, employing uniform treatment of the pectic materials of leaves, cereal grains, apples, and citrus fruits, was conducted by NANJI and NORMAN (18). They determined water-soluble pectin, oxalic-acid-soluble pectin and ammonium-oxalate-soluble pectin. These data were interpreted as representing pectic material present as pectin, pectin in combination with metallic ions, and pectic acid. This interpretation was based on the theory that protopectin is an insoluble calcium, magnesium, or iron salt (19), and that treatment with oxalic acid and ammonium oxalate dissolved the pectin and pectates combined in this manner. More recent studies, however, (3, 4, 14, 17, 24) , lead to the conclusion that the pectic molecule is essentially a long-chain, poly-galacturonic molecule combined through intermolecular forces and anhydride structure to form the insolublei protopectin layers of the cell wall and middle lamella. Single treatment with water or acid does not remove any definite pectic compound, but yields a part of a series of pectic substances; continued hydrolysis progressively dissolves the entire protopectin layer.
Tests of the gelling power of the alcohol precipitate were made as follows: The filtrate from an one-hour extraction of 100 gm. of the material with 500 ml. of water containing 0.155 ml. H2S04 was added to two volumes of 95 per cent. alcohol. The precipitated pectin was separated, dried, and one gram of it with one gram tartaric acid was dissolved in 55 ml. of water, and 100 gm. of sucrose added. The mixture -was boiled until a weight of 150 gm. was attained. The strength of the jelly was estimated after standing for 24 hours. Discussion The data of tables I and II disclose several interesting points concerning concentration, properties, and changes of pectin in plant materials.
Among plants of the same family or genus there is no apparent correlation in amount of the three types of pectic material. In the case of Pyrus malus the predominant type is that obtained by hot water extraction, while Pyrus americana shows approximately equal concentrations of each type. Certain correlation is exhibited by the members of the genus Brassica in the predominance of the hot water soluble pectin.
All the plants studied are rapidly growing and BUSTON'S (5) The natural process of pectin alteration in plants follows a course of protopectin hydrolysis followed by hydrolysis of soluble pectic compounds and pectates (7, 8) . From data concerning the change of pectic material during storage in mountain ash, and high bush cranberry, it is concluded that during ripening the type of pectin that is obtained by the third extraction undergoes the most rapid change of the three types of pectic compounds. There is an accompanying decrease in amount of the pectic material of the types derived by the first and second extraction processes. 
